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AUTHORS: Yermakov, S. M., Zolotukhin, y. G. 
TITLE: Polynomial Approximationaand the Monte-Carlo-Method! 


PERIODICAL: Teoriya veroyatnostey i yeye primeneniye, 1960, Vol. 5, 
No. 4, pp- 473-476 


TEXT; The authors propose an improved Monte-Carlo method for 
calculating multiple integrals Vthe improverent is carried out by 
reducing the dispersion, whereby the mean quadratic error is re- 
duced for its part. 
Let D be the domain of the k-dimensional Euclidean space}; 
2 2 
£(Q) ELS + Go(Q)s O(Q)> ee+s F,(Q) E Lp» where 
0 for i # j L mw Os1y2yeeeey N 
OY S @y@) %(a) a= J 
D 1 fori-#=j J = Oyty2yecney n ry 


The linear combinations of the ¢ , (9) form the subspace 


L C L.*. If the determinant W. ,(Q.5 Qyy cee a) = 
D,n+1 D n+i1‘*o 1 
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= det 19,,(0,)> @4(Q,)s eoer GL (Q) lo is different from 0, then 
it holds the approximation formula 


det 1 £(a), P (Q,)reees P 6a) | 
Maat Ror Qyreees &, 


+? then the remaining term is equal to zero. 


(2) j £(Q) ®,(Q) 4ax 


2 
If £(Q) € by ay 
Theorem 1: If Qo" Qyreees Q are random points of the k~dimensional 


Euclidean space, the probability density of which F(Q.» Qyreees Q) 


1 2 
is equal to “Tae Ot Wat (Q5 Qyseees Q.)s then the mathematical 


expectation of the random variables 


8 (Q,, Qys wney Qn) = ger l £(Q,)s (41) voe4 P (4) Ile 
Wiel (Qireees Q.) 


Card 2/3 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0 
is Ne Td Udi ES doetaretadey 


yoshi 
952/60/005/004/007/007 
Polynomial Approximations and the Noate-carie Metis 


is equal to £(Q) €.(a) aQ 
of - 
Theorem 2: The dispersion of the random magnitude 8(Q Q ) i 
Or SzIt hes 8 


2 
DY OQ s+ Q) = § £7(a)aq - > «4°, wher 
D iso ?# ’ . 
al a £(Q) ¥,(@) d Q 9 is« QO, 1, 2; ooey ° 


The 

Serecleiay foe a the improved method based on these theor : 

the pretax orable, if the Fourier serios of £(Q) with rems ig 
L¢i% converges quickly to £(Q) in the mean respect to 


The authors thank G. J. Marchuk and J» M. Sobol! 
There are 3 references: 1 

Soviet, 1 English and 1 
SUBMITTED; July 14, 1959 mea 
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AUTHORS ; Yermakov, S. M., Kolesov, ¥. Ye., Marchuk, G, I. 
SS eee 
TITLE: A numerisal method for solving the Schrédinger equation with 
a blurred potential 


SOURCE: Krupchitakiy, P. A-, ed. Neytronnaya fizikas sbornik statey. 
Moscow, 1961, 314.- 323 


TEXT; If square-well potential or oscillator potential are assumed in 
shell-model calculations, the problems oan be solved analytically. The 
results, however, will be in worse agreement with experiment than for 

plurred potentials. A method is described for calculating both the Xi 
nuclear energy levels and the cross sections. The potential V(r) can be ! 
any shape, and have a zero singularity. In spoattering problems it may be 
complex. In the usual way the boundary-value problem 


auth + B(r)u(r) = nu (r), 
us Sse. 
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is assumed to have a non-vanishing solution, - and | 


ecuencmnind ane) “ett ED ae 
~Bi)= U0) Yama a i 


U(aAeV (=r lEb E<0. 


‘For ro, B(r)70. For r -»% the ‘golitaon of Eq. (1) diminishes 


au(z) = -wu(H). So from (1) the system of A 


exponentially and at r= H, 


sialic assign eiesiet aera a 
(Bt! 2— ht -- ity 20; a8 
. pt (Be — 4H) Uy + thy 0 (LA 3...,8-1) (4) 
Quy. + (Bt ge 4th! — 2xh)u, = 0- 


that the determinant of this 
is obtained, where h = H/n. x io chosen 60 penn et 
system will vanish. (D, = 0). D, can be calculated with 


formula:D,,, * 0,iDs > Dey (4 = 1,2...n-1) 
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D, = 2) Dy = 0, - 2xhs 0 = Byh? = 2 = why (d= 1y2e-en)e Day to the 
sub-determinant when $he first j rows and qolumns are deleted. The purely 
mathematical peculiarities of this method are discussed and, as an example, 
the greatest root of 4 jg calculated numerically. for 


146.4717 - 2/r° for v1 . 
B(r) = ; 2 Tis holds for a square-well potential 
- 2/r° for r>1. 
and a nucleus with A~240 and 1 » 1. Then the method is npplied for 
calculating neutron scattering cross sections. - The Schrodinger equation 


for the radial part of the neutron wave function is written as ix 
dt ND To cy ema: 
Ha) 4 [ pe AEEY Jue viqutrs (8) : 
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d : a ore oenern ri teenearanenanenenn nantes : ey ; 
the potential V(r) may contain a spin-orbit term. For r= H,IV(H)i< €, for 
roo, V(r) 20. With the conditions u(O) = 0 and 
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pits Au(It) th | | 
. ae = Au(Il) e problem ia reduced to the boundary problem 


(Sh? — 2) uy += 0, Nae oe or oe 
apa (S,4* — 2) Uti: =0 (i= 2, 3, eee a 1), (1 1) 
ee (S,h* — 2+ 2hd) u, =0. 


Sine Re —HEY _y yy, , ve 


_ = 
and the determinant 4, = 0 is found by using the above recurrent fornula: 
A, = WW Ly ne1 7 Oyo a = 2,3eeN=1)} A, » 1,4, % Oy» 


hese [2ptt—o, |]. 08) 


If v(r) ia complex, S(r) = g (1 \(r) + is()(2), Aw hy + iA, S= P +4Q 
andw =p + iq. 
Card 4/6 


= = Sate AN el IRI o II oe or os Teme 
reac cee Befan = Le as orate eee rifies =n SITE iets sit: Phe Wan nee 511 faites a =i: pate Een late [elas ae SHEMET I TIMES Tee Ty 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0" 


"APPROVED FOR RELEASE: tl eal a CTA-RDPS6- ica tone ba 


33002 


numerical method for fees Proaygtsgine/2e/o23/033 


Saas am Ps ~WQta 

Spe i 7 1 Qa +g P, oti ia (17) 

aaa a ak: Qa ay 

= Sih —2, I= SIMHr a 
vee 3, ...,0—1), 


0.4 whee ee 
lg) 
ails aE 


results. If A = ) 
° ms and A, = U) 0°; ~ 25 and the ry pekential ig real 
g 


Doce Spi oh 
a) Pos Py= = Pop, — a) 


I= Is as = Pos +9 0p, ; (18a) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0 


33002 
8/641/61/000/000/029/033 
A numerical method for solving... B102/B138 


if it is compiex, ( 


),2 


= Syh° - 2 - 2hn, Pe 3{1),2 -~2- 2hn,, 
q.=Ss 2 h 
“ “o o 


ie) 


- 2hnos tan, + in,. A sdiaecisat exanple is calculated for 


a Woods-Saxon potential and compared with experimental data. ‘There are 
4 figures, 5 tables, and 13 references: 6 Soviet and 7 non-Soviet. The 
four most recent’ references to English-language publications read ag 
follows: D. J. Hughes, R. B. Schwartz, Neutron Cross Sections. B. N. L. 
N. ¥. 1958; H. C. Bolton, H. I. Scoins. Proc. Camb. Phil. Boe. 52, 215 
(1956); .M. Walt, H. H. Barschall. Phys. Rev. 93, 1062 (1954); J. R. 
Beyster et-al. Phys. Rev. 104, 1319 (1956). we: 
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- The application of this method to probleme involving the passage of neutrons and.gamma_ : 

quanta through a substance is possible due to the absence of any interrelation between the 
particles in real beams. The difficulties that arise in connection with the use of the Monte 

- Carlo method are concerned primarily with the determination of small probabilities. In 
problems connected with the passage of radiation through a substance, the smallness of 

. the probability p may be occasioned by the absorption of the particles, their leakage from © 
the medium, energy losses as the result of slowing, etc. Itis pointed out that the Neuman 

-’ series for the solution of the kinetic equation reduces the radiation transfer problem to 

, the computation of multiple intervals, while the Monte Carlo method itself consists : 
’ essentially in the calculation of the terms of a Neuman series which are the multiple a 

‘ intervals. The use of non-random points, in the opinion of the authors, implies a repudiation | 
of the probabilities of the Monte Carlo scheme, eliminating the possibility. of apractical =.” 

In those cases in which interest attaches to a 

. particular functional of the kinetic equation solution, the methods which are described = 

(fn thi article for increasing the statistical effectiveness of the method normally provide an 

', accuracy quite satisfactory for practical purposes with a number of histories ranging from ~. 
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10° to 104, The authors describe the method of conditional probabilities (in American’ 
technical literature this method is known as the method of analytical averaging). Itis aN 
noted that different modifications of this method are possible, all being based on the = 
introduction of the transitional probability K(x -7x), connected with K(xx) by the formula '” 
ray KG > xy ot 
. Reese K Gavi a: |. 
; = tel AO. iin et ee : | 4 
where (D) is the region of space T in which the function ¢ (x) assumes the greatest valueg.; ~~. 
_ The semi-analytical Monte Carlo method is briefly discussed. Thie method is based on | i 
||’ the use of analytical solutions (provided such are possible) for certain ramifications of 
I! the basic straying process. The essential idea of the "control variable method" is ex~ 
plained. This technique is sometimes also called the "correlation sampling method". 
The point is made that the chief difficulty in the use of this method con 


* pandom values f 41-++» ty of high correlation with Fo the mathema 
" of which are known. The“method of local stream calcula 

|” of ita use are given. The use of quadrature formulas with random nodes is analyzed, ee 
A}. dt ig noted that the further development of the general methods for reducing the dispersion, . 
the construction of interpolation-quadrature formulas, permits the formulation of «.' 


ete 


~ 
ee 


ae! 
er cleOT Oe 


SD et 
Bat ee nee eee Fs ened e 


aw 


ei eeee s ? 


es 
» 


APPR : 
OVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0 


aLKEBEAT SE SDH I TRU CG ae bis TG ea Er 


. 


te . Oe eee —enaegnermennes an & oa enemas t ++ neurene en coy: ememee e Smet! 18ttr rae oo. bee mee coer ee mene nde Gree 


AAG 


'. ACCESSION: NR: AT4019045 : ant Ba oy 


‘ 


4 


4 meses expressions with random nodes of high accuracy, which are very useful for ‘4 
. practical applications... A final section of the article deals with problem-solving megs 
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MIKHAYLUS, F. F.; ZOLOTUKHIN, V. G.; YERMAKOV , Ss. Me, 


"Solution methods of transport equation in inhomogeneous and finite medie." 


report submitted for 3rd Intl Conf, Peaceful Uses of Atomic Energy, Geneva, 
31 Aug-9 Sep 6h. 
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TITLE: Random quadratures of raised accuracy 


“SOURCE: Zhurnal vy*chislitel'noy matematiki i matematichesxoy fisiki, v. 4 nes 3 
1964, 550-554 toners 2 


: | : 
_ ‘MOPIC TAGS: random quadrature, Monte Carlo, spherical singularity, mechanical 


quadrature, random node, iteration quadrature forma, Gaussian quadrature, Fourier 
' . coefficient 


' ABSTRACT: The author studies quadrature formulas (with random nodea) of raised 

“accuracy which are, in a sense, analogs of Gaussian quadratures. He computes the 
_ Bean and the dispersion for the corresponding quadrature sum for inference on the 
' size of the error of the constructed quadrature formulas. Orig. art. has: 8 


_. formulas. 

r¢ ‘ASSOCIATION: none . 
‘SUBMITTED: 29Jun63 DATE ACQ: O9Jun64 EXCL: 00 
<<) SUB CODE: MA NO REF SO¥s 002 OTHER: 002, 
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| ABSTRACT: The authors have measured the angular and energy distributions 
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|reflector, The egreenent of the experimental and the calculated data are found to 
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be satisfactory both in absolute magnitude and in the fora of the angular distribu- 
tions, A study was also made.of the difference in character of the spatial and 
angular distributions of fast neutrons from a point source in an infinite romo- 
geneous medium and from a point source located at a Plane barrier, The results 

show that the allowance for the thickness of the shield leads to a steeper fall off 
in the neutron flux than in the case of an infinite medium, Other differences be- 
tween infinite and finite shields are also pointed out, The authors thank Yu, A, 
for valuable advice and discussions, Orig. art. has: 5 figures and 1 
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TITLE: Use of the Monte Carlo method in shielding calcnlations 


‘SOURCE: Voprosy fiziki zashchity reaktorov (Problems in physies I reactor shielding) ; 
Sbornik statey, no. 2. Moscow, Atomizdat, 1966, 67-71 


TOPIC TAGS: Monte Carlo method, radiation shielding, computer programing 


ABSTRACT; The authors consider some procedural problems associated with the compila- 
tion of programs for solving problems in nuclear radiation shielding by the Monte 

Carlo method. There are two classical approaches in using this method for calculating 
the passage of radiation through matter: 1, modeling the behavior of a neutron or y-. 
quantum in the medium and 2. writing out the solution for the integral equation of ran 
diation transfer in the form of on infinite series with terms which ure multiple inte~ 
grals of increasingly higher order (Neumann series) with subsequent application of thq 
Monte Carlo method for calculating these terms. Two problems are considered: the gens+—— 
eral structure of a program for shielding calculation and the structure of an elemen-<!! 
tary unit for general shielding geometry. It is assumed in the discussion that the _! 
reader is familiar with the Monte Carlo method as presented in works by Buslenko, 
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Zolotukhin, Vladimirov and others where it ‘ig shown that penetration of radiation 
through matter may be given in terms of the phase coordinates of the particles along 
its trajectory. A procedure is described for conpiling a progrem to follow this tra- 
jectory. Particular emphasis is given to that part of the program for deti::mining the | 
distances travelled by the particle in moving from a given point in a given direction | 
before exit from the medium. An algorithm in ALGOL-60 language is given in the form o 
a procedure for determining these distances and correlating the corresponding numbers. 
|The resulting geometric unit may be useful in other computational methods, e. g- for 
constructing three-dimensional nets for difference methods. Orig. art. has: 1 formu- 
la. U 
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"An Investigation of the Geometry of a Carden Susp 
the Aid of a Stereographic Pro/ection,” by.8./8 
Izvestiye Akademii Nauk SSSR, Otdeleniye Tekhnic 
No 6, Jun 57, pp 90-03 


The article introduces a graphical method of solving 4 series of 
problems which are encountered in an investigation of the geometry of a : 
Cardan suspension. -The method makes use of 4 stereographic pfojection and 
4s based on the method of analysis employed by V. V. Dobrovol'skiy in his 
work, Teopiye Sfericheskikh Mekhanizmov, (The Theory of Spherical Mecha- 
nisms), Moscow, 19/7. 


The author first locates the stereographic image normal to the plane 
of a Cardan ring on a reference plane connected to a stationary base, then 
determines the angle of inclination of a second Cardan ring in relation to 
the stationary base; next he determines the angle between the swinging axes 
of the Cardan rings and the line of intersection of the plane of the second 
Cardan ring and the plane connected to the stationary base. Then te locates, 
on the reference plane connected to the stationary base, the ptereographic 
{mage of a point in the plane of the second Cardan ring, and finally, de- 
termines the angles between the plane of the second Cardan ring and the 
plane connected to the statiotia@ry base, which are eased in’ various planes 
paseing through the center of the suspension. (U) 
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ABSTRACT: Ipatov, N. K. (4) investigated the resistdince to repeated 
0.24% © and arrived at the conclusion that an increase in 
the @ content from 0,16 to 0.23% and an increase of the 


he did not take into consideration the ratio of the area 
of the case hardened layer to the area of the entire cross 
gection. To establish the optimum carbon gontent in 

case hardening ateels 12 mm dia. 150 mn long specimens 
made of the Steels 10, 20, 35 and 


carburising agent. The respective CG contents were 
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7 gurnor: Vyoznikov, N.P., Yermakov, 3.S- 52-9-20/h3 
’ _ TITLE: A Method of the Investigation of Patigue by Impact in Steel 


(Metodika issledovaniye stali na udarnuyu ustalost’ ) 


PERIODICAL: Zavodskaya Laboratoriya, 1957: Vol. 23, Nr 9. pp 1095-1097 ( USSR) 

ABSTRACT: fhe authors developed 4 method for the determination of the in- 
fluence exercised by the liquid medium upon the impact fatigue re 
sistance of steel and carried out a corresponding investigation. The 
scheme of a machine and the experimental method are described. The 
recorded curves for continuous impact strength of the case-hardened 
samples are given in form of the dependence of a number of impacts 
until destruction upon the energy of the single impact. It is shown 
that the most resistant steel in the case-hardened state both in the 
air and in the liquid medium is the steel 20 KHIjA. From a comparison 
of the curves obtained when investigating in the solution and in the 
air, it may be seen that in the case of all types of steel a decrease 
of impact-fatigue-strength may be observed when investigation is 
carried out in the solution. In the case of short investigations 
(20-40 min.) in the liquid medium this decrease amounted to 38-42%, 
in the case of tests of long duration (45-50 hours) it amounts to 
53-55%. In order to detemmine the influence exercined by the compo~ 

Cara 1/2 sition of the solution on the decrease of the strength of steel, 
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A Method of the Investigation of Fatigue by Impact in Steel 


comparative impact-fatigue-tests were carried out mith case-hardened 
samples of 12 KHY2A steel in pure distilled water, in the air, and 
in a solution. It is shown that the greatest deorense of impact 
strength was observed in the case of the test carried out in the 
solution. The investigation of the destroyed sample showed that the 
working surface of the sample had no oxide film as a result of a 
test carried out in distilled water, in contrast to the surface 
obtained by the investigation carried out in the solution. It is 
assumed that, besides the phenomena of the adsorption and strutting 
effect, the reduction of impact strength Ss gaused also by the 
effect of corrosion. In the case of short experiments the effeot of 
corrosion is of no importance, but with an increase of the duration 
of the experiment the role played by it increases steadily. The data 
obtained agree well with the tests carried out in nature with 
drilling milling outters (the latter developed in a liquid mediun 
under cyclical imact stresses), There are 5 figures, 4 table and 
3 Slavic references. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 166(USSR) 


AUTHORS: Nekhendzi, Yu.A., Vyaznikov, N.F., Yermakov, S.S. 
a OE nae eel 
TITLE: New Types of Steel for Manufacture of Cutters of Drilling Bits 
and Methods of Their Investigation (Novyye stali dlya sharo- 
shek burovykh dolot i metodika ikh issledovaniya) 


PERIODICAL: Materialy Mezhvuz. nauchn, soveshchaniya po Vopr. novoy 
tekhn. v neft. prom-sti, 1958, Vol 3, pp 11)-127 


ABSTRACT: Factors affecting the destruction of cutters of drilling bits 
(CDB) were investigated and a number of requirements which 
must be satisfied by steels of which the CDB are made were 

developed. Comparative impactestrength testa were performed 
on 11 different types of steel. It was established that the in- 
crease in impact strength, produced during surface hardening 
of the CDB by means of cementation, 4s detisively affected by 
the strength of the carburized layer (C L), rather than by the 
magnitude and nature of distribution of the residual and surface 
stresses. It i8 therefore essential that sucn alloying elements 
as Ni, Cu, etc., which tend to reduce brittleness and increase 

Card 1/2 the strength and plasticity of the CL be introduced into 
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carburized steels employed for the manufacture of the CDB. The greatest 
increase in impact strength as a result of carburization ig observed when the 
ratio of the depth of the CL to the radius of the spacimen amounts to 0.18- 
0.22, and the ratio of the surface of the CL to the surface of the entire spec: 
imen amounts to 0.36-0.38. It is found that the following types of steels com- 
bine optimal mechanical properties with high impact strength: 1) 
25Kh2GN2D2F steel containing 0.2-0.28% C, 0.3-0.4% Si, 0.8-1. 1% Mn, 1.5- 
1.8% Cr, 1.8-2.2% Ni, 0.15-0.2% V, and 1.8-22% Cui Re» 44-37; og, 158- 
141 kg/mm % p> 169-152 kg/mm?; b, 48.3-53.6%} 6, 7,95-10.1%; ay 
7.6-13 kgm/em ; 2) 25Kh2GN2T steel containing 0.2-0.28% C, 0.3-0.4% Si, 
0.8-1.1% Mn, 1.5-1.8% Cr, 1,8-2.2% Ni, 0.8-0.15% Ti; Re. 44-38; %, 150- 
138 kg/mm’; sp, 163-152 kg/mm; y, 48.8-52.6%) 5, 8,B-9.9%; ay, 73° 
9 kgm/cm?; 3) 25KhNFR steel containing 0.2-0.28% C, 0.3-0.4% Si, 0.6- 
0.8% Mn, 0.9-1.2% Cr, 0.9-1.2% Ni, 0.15-0.2% V, 0.003-0.004% B; Ro: 39- 
32; og, 147-134 kg/mm; op, 156-145 kg/mm; , 42.3-49.6%%5 8, 7.5- 
8.7%; Aye 8-9.38 kgm/cm*. 

1. Drills--Production 2, Cutting tools--Materials 3. pias eaieen 
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AUTHORS: Vyaznikov, N. F., Yernakov, 8B. s. sov /163-56-3-39/49 
Putin nae aan 
TITLE: Residual Stressed in Btoels at Chomtoal and Thermal Trastuent 
(Ostatochnyyt napryazheniya v stali pri khimiko-termicheskoy 
obrabotke) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiys, 1958, 
Nr 3, pp 236 - 241 (USSR) 


ABSTRACT: The influence exerted by the composition of the steel on 
the extent and the character of the distribution of 
the residual stresses in cementite samples was investigated, 
and the extent and the character of the distribution of 
the residual tension in the subsurface vezion and the 
structure of the cementite leyer were datermined. The 
investigations were carried out with the steel samples 
25Kh2or en’ OsKhatwer . To investigate the influence exerted 
by carbon on the extent and the distribution character 
of the residual stress carbon steels of the typeg20, 30 
and 40 were cemented at depths of 1,5 ~ 1,6 mn. The 
cementation of the samples was carried out in the carbonizer 
at temperatures of 910-920° within 3-20 hours. Then the 
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the investigations carried out may be seen that with 

a cementation layer of a thickness of up to 1,6 mm 

in all samples the residual tension decreases, which 

is also the case when the carbon content of the .teel 

ig increased. When the diameter of the sampleo increases 
and the thickness of the layer of cementite remains 

the same the extent of the surface compression stress 

is increased. Until the optimum thickness of the cementite 
layer is reached the change of the residual stress pro- 
ceeds cn the melting curve. With a thicker cementite 
layer a removal of the residual tension is observed. Ther. 
are 3 figures, 2 tables, and 6 references,allof which are 
Soviet. 


Leningradskiy politekhnicheskiy institut (Leningrad Poly- 
technical Institute) 
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SITHORSs Wekhendziy Yus A., Vyaznikov, HN. Fe, SOV /163-58-4-43/47 
Yermakov, S. 5S. 

TITLE: ompositiuns of Casehardening Steel (Novyye sostavy 
tsementuyemoy stali) 


PERIODICAL: Nauchnyye dcklady vysshey shkoly. Metallurgiya, 1958, Nr 4, 
pp 240-247 (USSR) 


ABSTRACT: The present investigation was carried out at the laboratoriya 
termoobrabotki i liteynaya laboratoriya LPI (Laboratory for 
Heat Treatment and Foundry Work at the Leningrad polytechnical 
Institute). The results of an investigation of standard steels 
18KKGT and 25Kh2GT (formerly used for milling cutters), and 
those of four new casehardening steels (suggested by the authors) 
are given. The new steels are: 25Kn2GN2D2F , 25Kh2GN2T and 
25KnNFR. The method, the determinetion of critical points, the 
investigation of depth hardening capacity, the investigation of 
mechanical properties, the investigation ofthe steelfor repeated 
impact, the investigation of the influence of hardening layer 
depth and steel composition on fatigue impact strength, the 

Card 4/2 investigation of fatigue impact strength of steel in air and 
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in liquid medium is given. The investigation showed that the 
intreduction of nickel and copper into the ¢asehardening steel 
insreases the fatigue impact strength of steel. The fatigue 
impact strength of steel increases, on account of casehardening, 
only to a certain depth of the hardening layer. The optimum 
depth cf the hardening layer is obtained at a ratio of 0.18-0.22 
between depth cf layer and radius. In the investigation of the 
dagehardgned samplas for fatigue impact strangth in liquid 
medium, the impact endurance limit of the steet decreases 
strongly both in continuous tests (50-55 hours) and in 
shcrt-termed tests (30-40 minutes). The new types of steel 
suggasted here can te recommended for the production of parts 
stressed by rapeated impart. There are 4 figures,2 tables, and 
6 Soviet references. 


Leningradskiy politekhnicheskiy institut 
(Leningrad Polytechnic Institute) 


October i, 1957 
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80V/129~-58~-9-14/16 
AUTHOR:  Yermakov, 5S. 8., Candidate of Technical Science 
TITLE : Book Review (Retsenziya) 
PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 9, 
pp 55-57 (USSR) 


: The book "Manufacture of Tron Powder" by G.V.Sansonov 
ss ate aaa g.Ya.Plotkina, Metallurgizdat, 1957 is reviewed by 
8. 8. Yermakov . 


L. Iron powders--Production 
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Yermakov, S- S., Yosipovich, Ye. L. (oscow) 10%-19-5-2/14 
~~ ene 

A Method of Forming Transmission Functions of Sanpled- 
-Data Control Systems “Jith Extrapolating Devices (uetodika 
sostavleniya peredatochnykh funktsly impul'snykh sistem 
regulirovaniya, poderzhashchikh ekstrapoliruyushchiye 
:stroystva) 


Avtomatika i Telemekhanika, 1958, Vol. 19, Nr 5; 
pp. 401-407 (USSR) 


A mothod of forming the tranamisaion functions of extra- 
polating devices is givon here. It pormits to use the 
existing theory of impulse control for an analysis and 
synthesis of systems containing these devices. The extra- 
polating devices serve for transforming the discreet data 
into continuous (or continuous in places) ones. The follo- 
wing is shown: 1) In the investigation of the dynanics 
of the control system with an impulse element, connected 
in series, with an infinitely small reciprocal of the pulse 
duty factor (skvazhnost') (y—30) and an extrapolating de- 
vice these terms can be replaced by an inpulse elenent 
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A Hethod of Forming Transmission Functions of 103-19-5-2/14 
Sampled-Data Control Systems with Extrapolating Devices 


which forms pulses of a rectangular shape and f= 1, and 
by the linear (continuous ) part of the extrapolating de- 
vice which is also connected in series. 2) The transmis- 
sion function of the linear part of the extrapolating de- 
vice can be found by the application of the usual (and not 
discreet) Laplace transformation. This transmission function 
only expresses the connection between the representation of 
the input and the output quantity in the case of a certain 
shape of the input action ~ in the case of a continuity of 
the rectangular pulses with Y = 1. Therefore such a func- 
tion can be called a conditional transmission function. 
3) On the basis of the data given here jt can be stated 
that the method of the conditional transmission functions 
(in the sense here mentioned) is applicable when the input 
action represents a continuity of impulses of any previously 
known shape. 
There are 4 figures, 1 table and 4 references, all of which 
are Soviet. 
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AUTHOR; . Yermakov, 5-8... Candidate of Technical Sciences 


TITIEZ: Impact Patigng Bethe Steel OKNGS (Vaarnaya 


vynoslivost' stali Z0KhGS) 


PERIODICAL: Metallovedeniye 4 Termicheskaya Obrabotka Metallov, 
1959, Nr 2, pp 34 - 36 (USSR) 


ABSTRACT: The author investigated the influence of the tempering 
temperature on the impact fatigue strength of Z0Kh@eS steel 
(0; 26t 16% Mn, 1.20% Cr and 0.99% Si). The impact 
fati sar tested’ on a machine, @ sketch of which is 
shown in Figure 1, in which a specimen with dimensions 
as shown in Figure > was subjected to pure impact bending 
(the load was applied simultaneously at two points with 
impact energies of 25 and 60 kgem) with a frequency of 
600 impacts/pin. After each impact, the specimen was 
turned by 15 .- Preliminary treatment of the specimens: 
Afters machining, the specimens were quenched in oil from 
B80 “C, tempergd jn oil for 2 hours at 100, 200, 300, 400, 
500, 600, 700 ¢ and, following that, cooled in air. 
Three of the specimens were not tempered after hardening 
and a further three were annealed at 880 C for 2 hours- 
Cardl/3 Comparative fracture tests were made on & "Gagarin" press 
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Impact Fatigue’ Bf Ue Bteel Z0KhGS SOV/129-59-2-7/ 
and the impact strength was determined by means of a 
pendulum impact-testing machine with an impact energy 
of 40 kgm. The obtained results, graphed in Figure 3, 
show that all the mechanical properties, i.e. strength, 
impact strength, and impact fatigue strength increase 
in the case of tempering at 200 “C. For tempering 
temperatures above 200 °C, the strength and yield point 
values drop Im impact strengt drops sharply at tempe ring 
temperatures from 200 to 500 “C. However, for a tempering 
temperature of 500 ~C, there is an increase in the 
impact strength. In contrast to this, the impact fatigue 
strength shows a second maximug at 400 C when the impact 
strength is lowest and at 500 -C the impact fatigue 
strength drops sharply. In the cage of impacts of 
60 kgem specimens tempered at 400 “0 withstand the largest 
number of impacts, whilst in the case of impacts with 
energies of 25 kgcm, the specimens tempered at 200 ~C 
withstand the largest number of impacts, It was found 
that for this steel, the fatigue strength in the case of 

Card2/3 repeated impact loading has features which are not revealed 
in static tests or in single-impact bending tests 
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The fatigue curve for repeated impact loads, as a 
function of the tempering temperature, shows two maxima 
at 200 and 400 “C, respectively. The magnitudes of these 
maxima are determined by the energies of the individual 
impact. There are 4 figures and 4 references, 3 of 
which are Soviet and 1 German. 


ASSOCIATION: Leningradskiy politekhnicheskiy institut 
(Leningrad Polytechnical Institute) 
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: 80V/129--59-6-9/1 
AUTHORS: Vyaznikov, N.F., Yermakov, 5.5., Candidatts o 
Technical Sciences————————"-- 


TITLE : Residual Stresses in the Hardened and: the Case-hardened 
Layer (Ostatochnyye napryazheniya v zakalennom tsemento-~- 
vannom sloye 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 1959, 
Nr 6, pp 41 - 45 (USSR) 


ABSTRACT: The aim of the work described in this paper was to establish 
the influence of the steel composition and also of the depth 
and the structure of the carburized layer on the magnitude and 
the character of the distribution of the residual stresses in 
carburized components, The influence of alloying elements and 
of the carbon contents on the residual stresses in carburiz:d 
and heat-treated specimens was investigated on alloy and carbon 
steels with compositions as given in the table on p 42, Cyl- 
indrical specimens of 12 mm dia, 150 mm length, were investi~ 
gated after being carburized in a mixture of 38596 charcoal. 10% 
sodium carbonate and S%% barium carbonate at 910-920 C for 
durations of 3-20 hours, Immediately after removal from the 
carburization boxes, the specimens were quenched in oil and 
quenched for a second time in oil from 780-800 GC. Following 

Card1/4 that, the specimens were tempered for 1 hour at 200 “C and 
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cooled in air. For one of the steels the speaimens were sub-- 
jected to intermediate tempering at 660-68) “GC for a duration of 
4 hours prior to the sesond quenching, On tha basis of the 
obtained results, the following conclusions are arrived at. 

1) The magnitude of the residual stresses and the character of 
their distribution along the ¢ress~section of the quenched, 
carburiz:d specimen depenis on the depth of the carburized 
layer, as well as on the chemical composition of the steel, 

2) On increasing the depth of the carburised layer from 
0,6-2.2 mm, the magnitude cf the residual surface stresses 
changes greatly. In the case of relatively shallow caroturiz~ 
ation depths, there are compression stresses at the surface of 
the specimens which increase with increasing depth of carburiz- 
ation up to carburization depths of 1,2 mm. Further increase 
of the carburization depth ieads to a reduction in the compres~ 
dion stresses and in the case of carburization depths exceeding 
2 mm, residual tensile stresses will be present at the 

specimen surfaces. 
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3) In accordance with the changes in the residual surface 
stresses, there will also be changes in the magnitude and 
the character of the stresses along the cross-section of 
the carburial specimens. If the depth of carburization 
does not exceed 1.2 mm, there will be a continuous change 
in the residual stresses aloug the cross-section, 
However, if the carburization depth exceeds 2 mn, the 
curve representing the distribution of the 

residual stresses will show a disconvinuity in the 
compression stresses. 

4) The magnitude and the character of the residual 
stresses are greatly dependent on the presence in the 
structure of a hardened layer of excess carbides and 

of residual austenite, 


mot TOIT Woon Wey a5 ake 
Renee ae 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0" 


~zBPRROVER FOR RELEASE: as bed eerre CIA-RDP86-00513R001962810004-0 


Bu Wie Sas 0 ms ro 0 Da 


/i2 ao 1 
Residual Stresses in the Hardened and the Case Sie cs ne ? cael ? 
There are 2 figures, 1 table and 3 soviet ee. 


ASSOCIATION: Ieningradskiy politekhnicheskiy institut 
(Leningrad Polytechnical Institute) 


Card 4/4 


Peat geen uy PT. im CTR | ER Nr fe Hee LO ws | ET FRINGES] TEI eT ttt 
FEOMU Ee FSP ts eo enh eto Mansa eect eiMesrs tetra = iii Berrie iiesseie esibenet TUT MVNETE qin ean oA DES! iTHAER BRITE TI BOF HT RTES BITE FF Pura (alin (ean eacneeae ta ig a 
TEPhee hail ie iit bee tie meee AMRF UTERUTESU ATMS HHS TUNE AT OTT WT FN UST Te TTC EE 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0" 


"APPROVED FOR RELEASE: 03/14/2001 : 
eer oe RE eee! CIA-RDP86-00513R001962810004-0 


= soup te path A aa eae meme a6 Ae ee se 


25(6) S01 /32-25-3-30/62 
AUTHOR: Yermakov, 3. 5. 
TITLE: Methods of Investigating Steel With Respect to Abrasion Under 


Alternating Shock-like Loads (Metodika issledovaniya stali na 
abrazivnyy iznos pri udarnoperemennykh nagruzkakh) 


PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, Nr 3, pp 337-339 (USSR) 


ABSTRACT: Methods have been worked out by which data on abrasion under 
alternating shock-like loads a8 4 function of composition and 
structure of the abrasion layer can be obtained. Data for the 
ateel types 2OKhN2A, 20KhN3A, and QON%MA (Table) were obtained 
by these methods. In principle, the test unit (Fig 1) isa 
spring which causes the loading. An electric motor rotates a 
shaft (700 rpm). Samples in the form of cog wheels (Fig 2) were 
tested; in this case the jolting effect (in addition to the ef- 
fect of friction caused by the rotation) was conveyed by the 
cogs. White electro-corundum (0.6-0.8 mn), corundum (3-5 mm) y 
and quartz sand, in a liguid with 6 composition similar to sea 
water, were used a3 abrasion mixture. The dgemples were cenented 
into hard carburizing salt up to 6 layer thickness of 1.5-1.7 on 
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types. The results showed (Fig 3) that the thermal aftertreat- 
ment, i.e. the microstructure of the layer conoiderably in- 
fluences the degree of abrasion. 2ON3MA sted] ras inventigated 
with regard to the influence of the lond on th. abrasion and 4! 
was found that an increase of abrasicy({1t is doubled)almost doesnt 
occur until the load has increased from 150 to 250 kg. ‘he ab- 
rasion of the steels tested depends on the structure and hard- 
ness of the surface layer under stress. There are 3 figures, 

1 table, end 2 Soviet references. 
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Vyaznikov, Nikolay Fllippovich, and Sergey Stepanovich Yermakey 


Primeneniye izdeliy poroshkovoy metallurgi1 v promyshlennosti (Use 
of Powder-Metallurgy Products in Industry) Moscow, Mashgiz, 1960. 
; : 187 p. Errata Slip inserted. 5,000 copies printed. 


Reviewer: P.B. Mikhaylov-Mikheyev, Professor; Ed.: M.I. Koryukov, 
Docent, Candidate of Technical Sciences; Ed. of Publishing House: 
M.A. Chfas; Tech. Ed.: A.I. Kontorovich; Managing Ed. for lit- 
erature on Machinery Manufacturing (Leningrad vision, Mashgiz): 
Ye. P. Naumov, Engineer. 


PURPOSE: his book is ‘ntended for technical personnel in machine 
and instrument manufacturing industries. It may also be useful 
to students at schools of higher technical education. 


COVERAGE: The authors describe.” methods of producing powders from 
various ferrous and nonferrous metals and the manufacture of rare 
and refractory metals by powder metallurgy. The theory and methods 
of manufacturing powdered-metal products and the properties of such 
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Use of Powder-Metallurgy Products in Industry sov/4024 
products (friction and antifriction materials, carbides and heat- 
resistant alloys, filters, magnets and other machine parts,etc. ) 
are presented. No personalities are mentioned. There are 83 
references: 63 Soviet, 12 English, 7 German, and 1 Polish. 
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TUPLE: Case Hardening of Ghror.un Stminlebs steel 


PERIODICAL! Metallovedentye 4 termichaskayl obrabotka metallovs 


ABSTRACTt This is 4 report concerning the determination of @ 

method of ease hardening of steels 1Kn13 and 

1Kn17, with the purpose of ineveas ing the surface 

nardness of products made Prom them, Low-chromium 
stainless steel does not have 4 gurticient hardness 
jn hardened state and therfore cannot be uged for 
products subject to abrasiLon and compression wear, 
ete. The chemical composition ‘of investigated steels 
48 given in Table 1. 
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compared with 1700 to 1800° ter compound. There are 
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TITLE? Thermo-electric properties of barium hafnates and 
perrhenates 


PERIODICAL: Radiotekhnika 1 elektronika, V- 6, no. 10, 1961, 
1773 - 1775 


unction with the results of study of thermo-electric 
properties of barium tantalates by B.V. Bondarenko, YeoP. Ostap- 
chenko, and BM. Taayev,y (Ref. 1s Radiotekfpika i elektronika, 
1960, 5,5 8, 1246) which were show to be sriehtly begper than those 
of barium tungstanate, the authors give the results of their de- 
termi & thermo-electric properties of barium hafnates of type 
(Ba0)n (Hf0o),_ With ns m= 2:13 3221; 5: 13 13 and of ba- 
rium perrhenates (Ba0)n (Re207)m with n : m= 1: 23 ¢ 13 3: 13 
5 s 13 7 3: 13 The study of barium hafnates and rhenates with diffe- 


rent content of barium oxide was required to a@ermine the influen- 


ce of barium oxide on the thermoelectric properties of complex oxi- 
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dea and to find the composition of oxides which would be stable in 
vacuum at operating temperatures. A tungsten tape, cieaned by heat- 
ing in vacuo, was used as the base. The temperature was being de- 
termined by 4 tungsten iridium thermo-couple. The process of acti- 
vation of cathode consisted of prolonged heating with the outflow 
of emission current, atarting with the temperature corresponding 

to a low emission 16-8 - 10-/ ampere* and ending at the temperature 
beyon® which the emission started to fall due +o the increases york 
function go After the activation has been finished, the emission 
was measured within a wide range of temperatures after increasing 
4t and decreasing until a stable and reproducible emission current 
was obtained. All analyzed substances had a minimum of the work 
function, corresponding to that of a simple model of an n-type Sé- 
miconductor. The thermoelectric properties of barium hafnates and 
rhenates as obtained in the experiment are given in tabulated fc “Me 
The results obtained show that as compared with those of tungstena~ 
tes and even tantelates of barium, the rhenates, and in particulor 
hafnates of barium have somewhat better emission properties. It is 
stated in conclusion, however, that until the above substances onl 
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' PITLE: | Thermionic properties of carbides of metals belonging 


to groups IV and Vv 


“PERIODICAL: Radiotekhnika i elektronika, v- 7, no. 12, 1962, 
2099-2101 


TEXT: Measurements of thermionic emission of some metal carbides 
are reported. Experimental diodes had cathodes of W tape with a 
thin film of investigated carbide on one side and a thermocouple 

on the other side, and fa anodes. The effective work function was ol 
‘determined from measured values of temperature and emission cur- 
rent density. A linear dependence of work function on temperature 
was found in the temperature range investigated. The following va-~ 


‘lues of the work function n= %ot a eV are tabulated: TiC: 
5.46 + 2.1074 2 (1300 - 1750°K) and 3.6 + 1.1074 @ (1750 - 2200°K), 
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ard: 3.24 + 2.1077 T, HEC: 3.42 + 41.75.1074 1, VCs 3.85, practically 
invariable in the range of 1300 - 2100°K, NbC: 4.1 - 2.5.107* 7, 


Tad: 3.98 - 1.5.107* 7, Work function values at 300°K, 1400°K and 
50000K are also tabulated, as well as the carrier concentration at X 
2000°K. The sign of the temperature coefficient of the work func- 

tion depends on the character of doping centers; donor in metal 

carbides of IV group and acceptor in V group» ar and Nb carbides 

are the most promising for use in thermionic cathodes. Current den- 

sity of 3.6 A/cm“ was obtained for NbC at 2000°K. There are 3 fi- 
. gures and 2 tables. 
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 pBRIODICAL: Radiotekhnika 4 elektronika, v. 7, no. 12; 1962, 
ek, 2102-2104 


- EXT; Measurements of thermionic emission of disilicides of 8 me- 
- tals are reported and discussed. Silicides were placed on a W-tape, — 
“occupying a predetermined section, and a thermocouple was welded to 
the other side of the tape. The value of effective work function 
- was determined from measurements of temperature and current density. 


_} @he following values of Pg = Pot df» in eV are tabulated: ReSt,: 
| 14.02 = 2467.107F (4200 - 1900°K), WSi2 4.04 - 4467.107* & (1200 - 
| .4800°K), TaSigs 4.42 - 38.1077 T (1400 - 1900°K),. MoSi,: 4.02 - 
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TITLE: Polynomial Approximationaand the Monte-Carlo-Method! 


PERIODICAL: Teoriya veroyatnostey i yeye primeneniye, 1960, Vol. 5, 
No. 4, pp- 473-476 


TEXT; The authors propose an improved Monte-Carlo method for 
calculating multiple integrals Vthe improverent is carried out by 
reducing the dispersion, whereby the mean quadratic error is re- 
duced for its part. 
Let D be the domain of the k-dimensional Euclidean space}; 
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TITLE: A numerisal method for solving the Schrédinger equation with 
a blurred potential 


SOURCE: Krupchitakiy, P. A-, ed. Neytronnaya fizikas sbornik statey. 
Moscow, 1961, 314.- 323 


TEXT; If square-well potential or oscillator potential are assumed in 
shell-model calculations, the problems oan be solved analytically. The 
results, however, will be in worse agreement with experiment than for 

plurred potentials. A method is described for calculating both the Xi 
nuclear energy levels and the cross sections. The potential V(r) can be ! 
any shape, and have a zero singularity. In spoattering problems it may be 
complex. In the usual way the boundary-value problem 
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sub-determinant when $he first j rows and qolumns are deleted. The purely 
mathematical peculiarities of this method are discussed and, as an example, 
the greatest root of 4 jg calculated numerically. for 
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if it is compiex, ( 
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= Syh° - 2 - 2hn, Pe 3{1),2 -~2- 2hn,, 
q.=Ss 2 h 
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- 2hnos tan, + in,. A sdiaecisat exanple is calculated for 


a Woods-Saxon potential and compared with experimental data. ‘There are 
4 figures, 5 tables, and 13 references: 6 Soviet and 7 non-Soviet. The 
four most recent’ references to English-language publications read ag 
follows: D. J. Hughes, R. B. Schwartz, Neutron Cross Sections. B. N. L. 
N. ¥. 1958; H. C. Bolton, H. I. Scoins. Proc. Camb. Phil. Boe. 52, 215 
(1956); .M. Walt, H. H. Barschall. Phys. Rev. 93, 1062 (1954); J. R. 
Beyster et-al. Phys. Rev. 104, 1319 (1956). we: 
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- The application of this method to probleme involving the passage of neutrons and.gamma_ : 

quanta through a substance is possible due to the absence of any interrelation between the 
particles in real beams. The difficulties that arise in connection with the use of the Monte 

- Carlo method are concerned primarily with the determination of small probabilities. In 
problems connected with the passage of radiation through a substance, the smallness of 

. the probability p may be occasioned by the absorption of the particles, their leakage from © 
the medium, energy losses as the result of slowing, etc. Itis pointed out that the Neuman 

-’ series for the solution of the kinetic equation reduces the radiation transfer problem to 

, the computation of multiple intervals, while the Monte Carlo method itself consists : 
’ essentially in the calculation of the terms of a Neuman series which are the multiple a 

‘ intervals. The use of non-random points, in the opinion of the authors, implies a repudiation | 
of the probabilities of the Monte Carlo scheme, eliminating the possibility. of apractical =.” 

In those cases in which interest attaches to a 

. particular functional of the kinetic equation solution, the methods which are described = 

(fn thi article for increasing the statistical effectiveness of the method normally provide an 

', accuracy quite satisfactory for practical purposes with a number of histories ranging from ~. 
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10° to 104, The authors describe the method of conditional probabilities (in American’ 
technical literature this method is known as the method of analytical averaging). Itis aN 
noted that different modifications of this method are possible, all being based on the = 
introduction of the transitional probability K(x -7x), connected with K(xx) by the formula '” 
ray KG > xy ot 
. Reese K Gavi a: |. 
; = tel AO. iin et ee : | 4 
where (D) is the region of space T in which the function ¢ (x) assumes the greatest valueg.; ~~. 
_ The semi-analytical Monte Carlo method is briefly discussed. Thie method is based on | i 
||’ the use of analytical solutions (provided such are possible) for certain ramifications of 
I! the basic straying process. The essential idea of the "control variable method" is ex~ 
plained. This technique is sometimes also called the "correlation sampling method". 
The point is made that the chief difficulty in the use of this method con 


* pandom values f 41-++» ty of high correlation with Fo the mathema 
" of which are known. The“method of local stream calcula 

|” of ita use are given. The use of quadrature formulas with random nodes is analyzed, ee 
A}. dt ig noted that the further development of the general methods for reducing the dispersion, . 
the construction of interpolation-quadrature formulas, permits the formulation of «.' 
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MIKHAYLUS, F. F.; ZOLOTUKHIN, V. G.; YERMAKOV , Ss. Me, 


"Solution methods of transport equation in inhomogeneous and finite medie." 


report submitted for 3rd Intl Conf, Peaceful Uses of Atomic Energy, Geneva, 
31 Aug-9 Sep 6h. 
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TITLE: Random quadratures of raised accuracy 


“SOURCE: Zhurnal vy*chislitel'noy matematiki i matematichesxoy fisiki, v. 4 nes 3 
1964, 550-554 toners 2 


: | : 
_ ‘MOPIC TAGS: random quadrature, Monte Carlo, spherical singularity, mechanical 


quadrature, random node, iteration quadrature forma, Gaussian quadrature, Fourier 
' . coefficient 


' ABSTRACT: The author studies quadrature formulas (with random nodea) of raised 

“accuracy which are, in a sense, analogs of Gaussian quadratures. He computes the 
_ Bean and the dispersion for the corresponding quadrature sum for inference on the 
' size of the error of the constructed quadrature formulas. Orig. art. has: 8 


_. formulas. 
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.SOURCE; Pribory i tekhnika eksperimenta, no. 4, 1965, 260129 


TOPIC TAGS: MEV accelerator, ion beam focusing, PERE ACHE ‘accel)peator component 


relative velocity increments within the gaps of the accel rat in} system, The 
‘existing theory of accelerating field focusing: ia applichtile tei-accelerators with 

"| small velocity increments only (1-27) and describes only ioorly, the fon motion 

—. | with the b.p.a., . Such a focusing was. tested: ronly on electron npdeis of beni] MEV 

. | proton Linear accelerators and the present: ‘authors tested lithe ikeeLerating f1ekd 
focusing in a b.p.a, with velocity increments of 5—~15% aiid an: injection energy 
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| ABSTRACT: The authors have measured the angular and energy distributions 

biped ici behind iron shields'>f 10 and 15 cm thickness, The sites bay intial 
are compared with calculations by the Monte Carlo me - 

| Caloulations by the "transmission! is method in the epracinilr vial ee 
[results of the calculations show that the transmission of shield depends 

; Strongly on the angular distribution of the incident radiation, The transmission 
‘measurenents were made using en RIZ uranium-water reactor with a stainless steol 
|reflector, The egreenent of the experimental and the calculated data are found to 
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be satisfactory both in absolute magnitude and in the fora of the angular distribu- 
tions, A study was also made.of the difference in character of the spatial and 
angular distributions of fast neutrons from a point source in an infinite romo- 
geneous medium and from a point source located at a Plane barrier, The results 

show that the allowance for the thickness of the shield leads to a steeper fall off 
in the neutron flux than in the case of an infinite medium, Other differences be- 
tween infinite and finite shields are also pointed out, The authors thank Yu, A, 
for valuable advice and discussions, Orig. art. has: 5 figures and 1 
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TITLE: Use of the Monte Carlo method in shielding calcnlations 


‘SOURCE: Voprosy fiziki zashchity reaktorov (Problems in physies I reactor shielding) ; 
Sbornik statey, no. 2. Moscow, Atomizdat, 1966, 67-71 


TOPIC TAGS: Monte Carlo method, radiation shielding, computer programing 


ABSTRACT; The authors consider some procedural problems associated with the compila- 
tion of programs for solving problems in nuclear radiation shielding by the Monte 

Carlo method. There are two classical approaches in using this method for calculating 
the passage of radiation through matter: 1, modeling the behavior of a neutron or y-. 
quantum in the medium and 2. writing out the solution for the integral equation of ran 
diation transfer in the form of on infinite series with terms which ure multiple inte~ 
grals of increasingly higher order (Neumann series) with subsequent application of thq 
Monte Carlo method for calculating these terms. Two problems are considered: the gens+—— 
eral structure of a program for shielding calculation and the structure of an elemen-<!! 
tary unit for general shielding geometry. It is assumed in the discussion that the _! 
reader is familiar with the Monte Carlo method as presented in works by Buslenko, 
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Zolotukhin, Vladimirov and others where it ‘ig shown that penetration of radiation 
through matter may be given in terms of the phase coordinates of the particles along 
its trajectory. A procedure is described for conpiling a progrem to follow this tra- 
jectory. Particular emphasis is given to that part of the program for deti::mining the | 
distances travelled by the particle in moving from a given point in a given direction | 
before exit from the medium. An algorithm in ALGOL-60 language is given in the form o 
a procedure for determining these distances and correlating the corresponding numbers. 
|The resulting geometric unit may be useful in other computational methods, e. g- for 
constructing three-dimensional nets for difference methods. Orig. art. has: 1 formu- 
la. U 
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"An Investigation of the Geometry of a Carden Susp 
the Aid of a Stereographic Pro/ection,” by.8./8 
Izvestiye Akademii Nauk SSSR, Otdeleniye Tekhnic 
No 6, Jun 57, pp 90-03 


The article introduces a graphical method of solving 4 series of 
problems which are encountered in an investigation of the geometry of a : 
Cardan suspension. -The method makes use of 4 stereographic pfojection and 
4s based on the method of analysis employed by V. V. Dobrovol'skiy in his 
work, Teopiye Sfericheskikh Mekhanizmov, (The Theory of Spherical Mecha- 
nisms), Moscow, 19/7. 


The author first locates the stereographic image normal to the plane 
of a Cardan ring on a reference plane connected to a stationary base, then 
determines the angle of inclination of a second Cardan ring in relation to 
the stationary base; next he determines the angle between the swinging axes 
of the Cardan rings and the line of intersection of the plane of the second 
Cardan ring and the plane connected to the stationary base. Then te locates, 
on the reference plane connected to the stationary base, the ptereographic 
{mage of a point in the plane of the second Cardan ring, and finally, de- 
termines the angles between the plane of the second Cardan ring and the 
plane connected to the statiotia@ry base, which are eased in’ various planes 
paseing through the center of the suspension. (U) 
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Treatment ) , Cots PPe ta 
ABSTRACT: Ipatov, N. K. (4) investigated the resistdince to repeated 
0.24% © and arrived at the conclusion that an increase in 
the @ content from 0,16 to 0.23% and an increase of the 


he did not take into consideration the ratio of the area 
of the case hardened layer to the area of the entire cross 
gection. To establish the optimum carbon gontent in 

case hardening ateels 12 mm dia. 150 mn long specimens 
made of the Steels 10, 20, 35 and 


carburising agent. The respective CG contents were 
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7 gurnor: Vyoznikov, N.P., Yermakov, 3.S- 52-9-20/h3 
’ _ TITLE: A Method of the Investigation of Patigue by Impact in Steel 


(Metodika issledovaniye stali na udarnuyu ustalost’ ) 


PERIODICAL: Zavodskaya Laboratoriya, 1957: Vol. 23, Nr 9. pp 1095-1097 ( USSR) 

ABSTRACT: fhe authors developed 4 method for the determination of the in- 
fluence exercised by the liquid medium upon the impact fatigue re 
sistance of steel and carried out a corresponding investigation. The 
scheme of a machine and the experimental method are described. The 
recorded curves for continuous impact strength of the case-hardened 
samples are given in form of the dependence of a number of impacts 
until destruction upon the energy of the single impact. It is shown 
that the most resistant steel in the case-hardened state both in the 
air and in the liquid medium is the steel 20 KHIjA. From a comparison 
of the curves obtained when investigating in the solution and in the 
air, it may be seen that in the case of all types of steel a decrease 
of impact-fatigue-strength may be observed when investigation is 
carried out in the solution. In the case of short investigations 
(20-40 min.) in the liquid medium this decrease amounted to 38-42%, 
in the case of tests of long duration (45-50 hours) it amounts to 
53-55%. In order to detemmine the influence exercined by the compo~ 

Cara 1/2 sition of the solution on the decrease of the strength of steel, 
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A Method of the Investigation of Fatigue by Impact in Steel 


comparative impact-fatigue-tests were carried out mith case-hardened 
samples of 12 KHY2A steel in pure distilled water, in the air, and 
in a solution. It is shown that the greatest deorense of impact 
strength was observed in the case of the test carried out in the 
solution. The investigation of the destroyed sample showed that the 
working surface of the sample had no oxide film as a result of a 
test carried out in distilled water, in contrast to the surface 
obtained by the investigation carried out in the solution. It is 
assumed that, besides the phenomena of the adsorption and strutting 
effect, the reduction of impact strength Ss gaused also by the 
effect of corrosion. In the case of short experiments the effeot of 
corrosion is of no importance, but with an increase of the duration 
of the experiment the role played by it increases steadily. The data 
obtained agree well with the tests carried out in nature with 
drilling milling outters (the latter developed in a liquid mediun 
under cyclical imact stresses), There are 5 figures, 4 table and 
3 Slavic references. 
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sov/ 137-58-10-21617 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 166(USSR) 


AUTHORS: Nekhendzi, Yu.A., Vyaznikov, N.F., Yermakov, S.S. 
a OE nae eel 
TITLE: New Types of Steel for Manufacture of Cutters of Drilling Bits 
and Methods of Their Investigation (Novyye stali dlya sharo- 
shek burovykh dolot i metodika ikh issledovaniya) 


PERIODICAL: Materialy Mezhvuz. nauchn, soveshchaniya po Vopr. novoy 
tekhn. v neft. prom-sti, 1958, Vol 3, pp 11)-127 


ABSTRACT: Factors affecting the destruction of cutters of drilling bits 
(CDB) were investigated and a number of requirements which 
must be satisfied by steels of which the CDB are made were 

developed. Comparative impactestrength testa were performed 
on 11 different types of steel. It was established that the in- 
crease in impact strength, produced during surface hardening 
of the CDB by means of cementation, 4s detisively affected by 
the strength of the carburized layer (C L), rather than by the 
magnitude and nature of distribution of the residual and surface 
stresses. It i8 therefore essential that sucn alloying elements 
as Ni, Cu, etc., which tend to reduce brittleness and increase 

Card 1/2 the strength and plasticity of the CL be introduced into 
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sov/ 137-58-10-21617 
New Types of Steel for Manufacture of Cutters of Drilling Hits (cont.) 


carburized steels employed for the manufacture of the CDB. The greatest 
increase in impact strength as a result of carburization ig observed when the 
ratio of the depth of the CL to the radius of the spacimen amounts to 0.18- 
0.22, and the ratio of the surface of the CL to the surface of the entire spec: 
imen amounts to 0.36-0.38. It is found that the following types of steels com- 
bine optimal mechanical properties with high impact strength: 1) 
25Kh2GN2D2F steel containing 0.2-0.28% C, 0.3-0.4% Si, 0.8-1. 1% Mn, 1.5- 
1.8% Cr, 1.8-2.2% Ni, 0.15-0.2% V, and 1.8-22% Cui Re» 44-37; og, 158- 
141 kg/mm % p> 169-152 kg/mm?; b, 48.3-53.6%} 6, 7,95-10.1%; ay 
7.6-13 kgm/em ; 2) 25Kh2GN2T steel containing 0.2-0.28% C, 0.3-0.4% Si, 
0.8-1.1% Mn, 1.5-1.8% Cr, 1,8-2.2% Ni, 0.8-0.15% Ti; Re. 44-38; %, 150- 
138 kg/mm’; sp, 163-152 kg/mm; y, 48.8-52.6%) 5, 8,B-9.9%; ay, 73° 
9 kgm/cm?; 3) 25KhNFR steel containing 0.2-0.28% C, 0.3-0.4% Si, 0.6- 
0.8% Mn, 0.9-1.2% Cr, 0.9-1.2% Ni, 0.15-0.2% V, 0.003-0.004% B; Ro: 39- 
32; og, 147-134 kg/mm; op, 156-145 kg/mm; , 42.3-49.6%%5 8, 7.5- 
8.7%; Aye 8-9.38 kgm/cm*. 

1. Drills--Production 2, Cutting tools--Materials 3. pias eaieen 
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AUTHORS: Vyaznikov, N. F., Yernakov, 8B. s. sov /163-56-3-39/49 
Putin nae aan 
TITLE: Residual Stressed in Btoels at Chomtoal and Thermal Trastuent 
(Ostatochnyyt napryazheniya v stali pri khimiko-termicheskoy 
obrabotke) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiys, 1958, 
Nr 3, pp 236 - 241 (USSR) 


ABSTRACT: The influence exerted by the composition of the steel on 
the extent and the character of the distribution of 
the residual stresses in cementite samples was investigated, 
and the extent and the character of the distribution of 
the residual tension in the subsurface vezion and the 
structure of the cementite leyer were datermined. The 
investigations were carried out with the steel samples 
25Kh2or en’ OsKhatwer . To investigate the influence exerted 
by carbon on the extent and the distribution character 
of the residual stress carbon steels of the typeg20, 30 
and 40 were cemented at depths of 1,5 ~ 1,6 mn. The 
cementation of the samples was carried out in the carbonizer 
at temperatures of 910-920° within 3-20 hours. Then the 
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the investigations carried out may be seen that with 

a cementation layer of a thickness of up to 1,6 mm 

in all samples the residual tension decreases, which 

is also the case when the carbon content of the .teel 

ig increased. When the diameter of the sampleo increases 
and the thickness of the layer of cementite remains 

the same the extent of the surface compression stress 

is increased. Until the optimum thickness of the cementite 
layer is reached the change of the residual stress pro- 
ceeds cn the melting curve. With a thicker cementite 
layer a removal of the residual tension is observed. Ther. 
are 3 figures, 2 tables, and 6 references,allof which are 
Soviet. 


Leningradskiy politekhnicheskiy institut (Leningrad Poly- 
technical Institute) 


Cetober 1, 1957 


TEI TT WTI eT OPT i ia a 
ater WATE VET ACHE) PSE GT EC ad PTET 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0" 


a ‘ PROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0 


oop te che po pegs 


TOP BEES Pe 1 TOOTS BREET eee Eee TOTP rr mere peri = ree 


18(7) ,18(3) 

SITHORSs Wekhendziy Yus A., Vyaznikov, HN. Fe, SOV /163-58-4-43/47 
Yermakov, S. 5S. 

TITLE: ompositiuns of Casehardening Steel (Novyye sostavy 
tsementuyemoy stali) 


PERIODICAL: Nauchnyye dcklady vysshey shkoly. Metallurgiya, 1958, Nr 4, 
pp 240-247 (USSR) 


ABSTRACT: The present investigation was carried out at the laboratoriya 
termoobrabotki i liteynaya laboratoriya LPI (Laboratory for 
Heat Treatment and Foundry Work at the Leningrad polytechnical 
Institute). The results of an investigation of standard steels 
18KKGT and 25Kh2GT (formerly used for milling cutters), and 
those of four new casehardening steels (suggested by the authors) 
are given. The new steels are: 25Kn2GN2D2F , 25Kh2GN2T and 
25KnNFR. The method, the determinetion of critical points, the 
investigation of depth hardening capacity, the investigation of 
mechanical properties, the investigation ofthe steelfor repeated 
impact, the investigation of the influence of hardening layer 
depth and steel composition on fatigue impact strength, the 

Card 4/2 investigation of fatigue impact strength of steel in air and 
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in liquid medium is given. The investigation showed that the 
intreduction of nickel and copper into the ¢asehardening steel 
insreases the fatigue impact strength of steel. The fatigue 
impact strength of steel increases, on account of casehardening, 
only to a certain depth of the hardening layer. The optimum 
depth cf the hardening layer is obtained at a ratio of 0.18-0.22 
between depth cf layer and radius. In the investigation of the 
dagehardgned samplas for fatigue impact strangth in liquid 
medium, the impact endurance limit of the steet decreases 
strongly both in continuous tests (50-55 hours) and in 
shcrt-termed tests (30-40 minutes). The new types of steel 
suggasted here can te recommended for the production of parts 
stressed by rapeated impart. There are 4 figures,2 tables, and 
6 Soviet references. 


Leningradskiy politekhnicheskiy institut 
(Leningrad Polytechnic Institute) 


October i, 1957 
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ring temperature. 
Dependence of eteel resistance to shock on texpe 
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80V/129~-58~-9-14/16 
AUTHOR:  Yermakov, 5S. 8., Candidate of Technical Science 
TITLE : Book Review (Retsenziya) 
PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 9, 
pp 55-57 (USSR) 


: The book "Manufacture of Tron Powder" by G.V.Sansonov 
ss ate aaa g.Ya.Plotkina, Metallurgizdat, 1957 is reviewed by 
8. 8. Yermakov . 


L. Iron powders--Production 
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Yermakov, S- S., Yosipovich, Ye. L. (oscow) 10%-19-5-2/14 
~~ ene 

A Method of Forming Transmission Functions of Sanpled- 
-Data Control Systems “Jith Extrapolating Devices (uetodika 
sostavleniya peredatochnykh funktsly impul'snykh sistem 
regulirovaniya, poderzhashchikh ekstrapoliruyushchiye 
:stroystva) 


Avtomatika i Telemekhanika, 1958, Vol. 19, Nr 5; 
pp. 401-407 (USSR) 


A mothod of forming the tranamisaion functions of extra- 
polating devices is givon here. It pormits to use the 
existing theory of impulse control for an analysis and 
synthesis of systems containing these devices. The extra- 
polating devices serve for transforming the discreet data 
into continuous (or continuous in places) ones. The follo- 
wing is shown: 1) In the investigation of the dynanics 
of the control system with an impulse element, connected 
in series, with an infinitely small reciprocal of the pulse 
duty factor (skvazhnost') (y—30) and an extrapolating de- 
vice these terms can be replaced by an inpulse elenent 
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A Hethod of Forming Transmission Functions of 103-19-5-2/14 
Sampled-Data Control Systems with Extrapolating Devices 


which forms pulses of a rectangular shape and f= 1, and 
by the linear (continuous ) part of the extrapolating de- 
vice which is also connected in series. 2) The transmis- 
sion function of the linear part of the extrapolating de- 
vice can be found by the application of the usual (and not 
discreet) Laplace transformation. This transmission function 
only expresses the connection between the representation of 
the input and the output quantity in the case of a certain 
shape of the input action ~ in the case of a continuity of 
the rectangular pulses with Y = 1. Therefore such a func- 
tion can be called a conditional transmission function. 
3) On the basis of the data given here jt can be stated 
that the method of the conditional transmission functions 
(in the sense here mentioned) is applicable when the input 
action represents a continuity of impulses of any previously 
known shape. 
There are 4 figures, 1 table and 4 references, all of which 
are Soviet. 
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ot S0V/129-59-2-7/16 
AUTHOR; . Yermakov, 5-8... Candidate of Technical Sciences 


TITIEZ: Impact Patigng Bethe Steel OKNGS (Vaarnaya 


vynoslivost' stali Z0KhGS) 


PERIODICAL: Metallovedeniye 4 Termicheskaya Obrabotka Metallov, 
1959, Nr 2, pp 34 - 36 (USSR) 


ABSTRACT: The author investigated the influence of the tempering 
temperature on the impact fatigue strength of Z0Kh@eS steel 
(0; 26t 16% Mn, 1.20% Cr and 0.99% Si). The impact 
fati sar tested’ on a machine, @ sketch of which is 
shown in Figure 1, in which a specimen with dimensions 
as shown in Figure > was subjected to pure impact bending 
(the load was applied simultaneously at two points with 
impact energies of 25 and 60 kgem) with a frequency of 
600 impacts/pin. After each impact, the specimen was 
turned by 15 .- Preliminary treatment of the specimens: 
Afters machining, the specimens were quenched in oil from 
B80 “C, tempergd jn oil for 2 hours at 100, 200, 300, 400, 
500, 600, 700 ¢ and, following that, cooled in air. 
Three of the specimens were not tempered after hardening 
and a further three were annealed at 880 C for 2 hours- 
Cardl/3 Comparative fracture tests were made on & "Gagarin" press 
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Impact Fatigue’ Bf Ue Bteel Z0KhGS SOV/129-59-2-7/ 
and the impact strength was determined by means of a 
pendulum impact-testing machine with an impact energy 
of 40 kgm. The obtained results, graphed in Figure 3, 
show that all the mechanical properties, i.e. strength, 
impact strength, and impact fatigue strength increase 
in the case of tempering at 200 “C. For tempering 
temperatures above 200 °C, the strength and yield point 
values drop Im impact strengt drops sharply at tempe ring 
temperatures from 200 to 500 “C. However, for a tempering 
temperature of 500 ~C, there is an increase in the 
impact strength. In contrast to this, the impact fatigue 
strength shows a second maximug at 400 C when the impact 
strength is lowest and at 500 -C the impact fatigue 
strength drops sharply. In the cage of impacts of 
60 kgem specimens tempered at 400 “0 withstand the largest 
number of impacts, whilst in the case of impacts with 
energies of 25 kgcm, the specimens tempered at 200 ~C 
withstand the largest number of impacts, It was found 
that for this steel, the fatigue strength in the case of 

Card2/3 repeated impact loading has features which are not revealed 
in static tests or in single-impact bending tests 
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The fatigue curve for repeated impact loads, as a 
function of the tempering temperature, shows two maxima 
at 200 and 400 “C, respectively. The magnitudes of these 
maxima are determined by the energies of the individual 
impact. There are 4 figures and 4 references, 3 of 
which are Soviet and 1 German. 


ASSOCIATION: Leningradskiy politekhnicheskiy institut 
(Leningrad Polytechnical Institute) 
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: 80V/129--59-6-9/1 
AUTHORS: Vyaznikov, N.F., Yermakov, 5.5., Candidatts o 
Technical Sciences————————"-- 


TITLE : Residual Stresses in the Hardened and: the Case-hardened 
Layer (Ostatochnyye napryazheniya v zakalennom tsemento~ 
vannom sloye 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 1959, 
Nr 6, pp 41 - 45 (USSR) 


ABSTRACT: The aim of the work described in this paper was to establish 
the influence of the steel composition and also of the depth 
and the structure of the carburized layer on the magnitude and 
the character of the distribution of the residual stresses in 
carburized components, The influence of alloying elements and 
of the carbon contents on the residual stresses in carburiz:d 
and heat-treated specimens was investigated on alloy and carbon 
steels with compositions as given in the table on p 42, Cyl- 
indrical specimens of 12 mm dia, 150 mm length, were investi~ 
gated after being carburized in a mixture of B59 charcoal. 10% 
sodium carbonate and S%% barium carbonate at 910-920 C for 
durations of 3-20 hours, Immediately after removal from the 
carburization boxes, the specimens were quenched in oil and 
quenched for a second time in oil from 780-800 CG. Following 

Card1/4 that, the specimens were tempered for 1 hour at 200 “C and 
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SOV/129~59-6-5/15 
Residual Streases in the Hardened and the Case-hardezed Layer 


cooled in air. For one of the steels the speaimens were sub-- 
jected to intermediate tempering at 660-68) “GC for a duration of 
4 hours prior to the sesond quenching, On tha basis of the 
obtained results, the following conclusions are arrived at. 

1) The magnitude of the residual stresses and the character of 
their distribution along the ¢ress~section of the quenched, 
carburiz:d specimen depenis on the depth of the carburized 
layer, as well as on the chemical composition of the steel, 

2) On increasing the depth of the carburised layer from 
0,6-2.2 mm, the magnitude cf the residual surface stresses 
changes greatly. In the case of relatively shallow caroturiz~ 
ation depths, there are compression stresses at the surface of 
the specimens which increase with increasing depth of carburiz- 
ation up to carburization depths of 1,2 mm. Further increase 
of the carburization depth ieads to a reduction in the compres~ 
dion stresses and in the case of carburization depths exceeding 
2 mm, residual tensile stresses will be present at the 

specimen surfaces. 
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3) In accordance with the changes in the residual surface 
stresses, there will also be changes in the magnitude and 
the character of the stresses along the cross-section of 
the carburial specimens. If the depth of carburization 
does not exceed 1.2 mm, there will be a continuous change 
in the residual stresses aloug the cross-section, 
However, if the carburization depth exceeds 2 mn, the 
curve representing the distribution of the 

residual stresses will show a disconvinuity in the 
compression stresses. 

4) The magnitude and the character of the residual 
stresses are greatly dependent on the presence in the 
structure of a hardened layer of excess carbides and 

of residual austenite, 
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AUTHOR: Yermakov, 3. 5. 
TITLE: Methods of Investigating Steel With Respect to Abrasion Under 


Alternating Shock-like Loads (Metodika issledovaniya stali na 
abrazivnyy iznos pri udarnoperemennykh nagruzkakh) 


PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, Nr 3, pp 337-339 (USSR) 


ABSTRACT: Methods have been worked out by which data on abrasion under 
alternating shock-like loads a8 4 function of composition and 
structure of the abrasion layer can be obtained. Data for the 
ateel types 2OKhN2A, 20KhN3A, and QON%MA (Table) were obtained 
by these methods. In principle, the test unit (Fig 1) isa 
spring which causes the loading. An electric motor rotates a 
shaft (700 rpm). Samples in the form of cog wheels (Fig 2) were 
tested; in this case the jolting effect (in addition to the ef- 
fect of friction caused by the rotation) was conveyed by the 
cogs. White electro-corundum (0.6-0.8 mn), corundum (3-5 mm) y 
and quartz sand, in a liguid with 6 composition similar to sea 
water, were used a3 abrasion mixture. The dgemples were cenented 
into hard carburizing salt up to 6 layer thickness of 1.5-1.7 on 
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Methods of Investigating Steel With Respect to Abrasion Under ee 
. Shock-like Loads 


types. The results showed (Fig 3) that the thermal aftertreat- 
ment, i.e. the microstructure of the layer conoiderably in- 
fluences the degree of abrasion. 2ON3MA sted] ras inventigated 
with regard to the influence of the lond on th. abrasion and 4! 
was found that an increase of abrasicy({1t is doubled)almost doesnt 
occur until the load has increased from 150 to 250 kg. ‘he ab- 
rasion of the steels tested depends on the structure and hard- 
ness of the surface layer under stress. There are 3 figures, 

1 table, end 2 Soviet references. 


ASSOCIATION: Leningradski; politekhnicheski, institut im. M. I. Kalinina 
(Leningrad Polytechnical Institute imend M. I, Kalinin) 
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Vyaznikov, Nikolay Fllippovich, and Sergey Stepanovich Yermakeoy 


Primeneniye izdeliy poroshkovoy metallurgi1 v promyshlennosti (Use 
of Powder-Metallurgy Products in Industry) Moscow, Mashgiz, 1960. 
; : 187 p. Errata Slip inserted. 5,000 copies printed. 


Reviewer: P.B. Mikhaylov-Mikheyev, Professor; Ed.: M.I. Koryukov, 
Docent, Candidate of Technical Sciences; Ed. of Publishing House: 
M.A. Chfas; Tech. Ed.: A.I. Kontorovich; Managing Ed. for Iit- 
erature on Machinery Manufacturing (Leningrad vision, Mashgiz): 
Ye. P. Naumov, Engineer. 


PURPOSE: his book is ‘ntended for technical personnel in machine 
and instrument manufacturing industries. It may also be useful 
to students at schools of higher technical education. 


COVERAGE: The authors describe.” methods of producing powders from 
various ferrous and nonferrous metals and the manufacture of rare 
and refractory metals by powder metallurgy. The theory and methods 
of manufacturing powdered-metal products and the properties of such 
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Use of Powder-Metallurgy Products in Industry sov/4024 
products (friction and antifriction materials, carbides and heat- 
resistant alloys, filters, magnets and other machine parts,etc. ) 
are presented. No personalities are mentioned. There are 83 
references: 63 Soviet, 12 English, 7 German, and 1 Polish. 

TABLE OF CONTENTS: 

Introduction 


3 
Ch. I. Metal Powders, Their Properties, and Methods of Production 5 
1, Mechanical methods for producing metal powders 5 


2, Physicochemical methods 9 

3. Processing properties of metal powders a 

i}. Physical properties 1 

5. Chemical properties 23 

6. Brief information on metal powders 25 
Ch. II. Pressing of Metal Powders 28 
. Preparation of a mixture 28 

. Measuring out the mixture and filling the die 31 

9. Pressing 33 
10. Theory of pressing \ ke 
11. Properties of compacts 47 
12. Hot »ressing 50 
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AUTHORS t vyaznkov » Hq. Be, Yermakov, 8, Sos joldatova, N. ON. 
Candidates of Technical weaned ) 


TUPLE: Case Hardening of Ghror.un Stminlebs steel 


PERIODICAL! Metallovedentye 4 termichaskayl obrabotka metallovs 


ABSTRACTt This is 4 report concerning the determination of @ 

method of ease hardening of steels 1Kn13 and 

1Kn17, with the purpose of ineveas ing the surface 

nardness of products made Prom them, Low-chromium 
stainless steel does not have 4 gurticient hardness 
jn hardened state and therfore cannot be uged for 
products subject to abrasiLon and compression wear, 
ete. The chemical composition ‘of investigated steels 
48 given in Table 1. 
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4-12 hr at various. depths of cape hardened layer, 
4g illustrated in Figure 1, : i. 
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The conducted tests proved that the ee) Lica 
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AUTHORS : Bondarsnko, B.Ve: Yermakov and Tsarev, B.M. 
TITLE: Thermionic properties £ aAlkali-Earth Metal . 
Tantalates 


PERIODICAL: Radiotekhnika 4 elektronika, 1960, Vol.5, Nowe, 
pp. 1553-1555 


TEXT: This is a continuation of earlier work (Ref.1) in which 
basic barium tantalate nd to have higher perties 
than barium tungstate. 

given on p.1555.- It is found t 

higher emissivity than basic bari 8 

thermally. Its lim therefore 1500 K, a5 
compared with 1700 to 1800° ter compound. There are 
3 figures, 2 tables an 
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AUTHORS: Bondarenko, B.V-, Yarmakov, 8.V>» and Tparev, BoM. 
oct leat ah ancl ed 
TITLE? Thermo-electric properties of barium hafnates and 
perrhenates 


PERIODICAL: Radiotekhnika 1 elektronika, V- 6, no. 10, 1961, 
1773 - 1775 


unction with the results of study of thermo-electric 
properties of barium tantalates by B.V. Bondarenko, YeoP. Ostap- 
chenko, and BM. Taayev,y (Ref. 1s Radiotekfpika i elektronika, 
1960, 5,5 8, 1246) which were show to be sriehtly begper than those 
of barium tungstanate, the authors give the results of their de- 
termi & thermo-electric properties of barium hafnates of type 
(Ba0)n (Hf0o),_ With ns m= 2:13 3221; 5: 13 13 and of ba- 
rium perrhenates (Ba0)n (Re207)m with n : m= 1: 23 ¢ 13 3: 13 
5 s 13 7 3: 13 The study of barium hafnates and rhenates with diffe- 


rent content of barium oxide was required to a@ermine the influen- 


ce of barium oxide on the thermoelectric properties of complex oxi- 
Card 1/3 7 


TEXT: In conj 


or oro 
Sener fee ecamNa 8 eb ed a ; 
Pade Le eadese Lett va TUT a no 
ST eatterieet Mette tee etree Pe Penal atten tee teeter {A} ga | aa 
: : alo ToS ory, 


Te Ta t 7 a 
AUER RTE HAI TEa oSec err TEeme CHET 


APPR : 
OVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0" 


"APPROVED FOR RELEASE: 03 
. as H 20/2 7 
pais i a species error sear a sinning sige a te Scale leasuereuaeaale 


fe ARGH Fl 
ce | i. i] 


2932 
£/’bg/s1/006/010/026/0%" 
Thermo-electric properties Of ee» 9201/0302 


dea and to find the composition of oxides which would be stable in 
vacuum at operating temperatures. A tungsten tape, cieaned by heat- 
ing in vacuo, was used as the base. The temperature was being de- 
termined by 4 tungsten iridium thermo-couple. The process of acti- 
vation of cathode consisted of prolonged heating with the outflow 
of emission current, atarting with the temperature corresponding 

to a low emission 16-8 - 10-/ ampere* and ending at the temperature 
beyon® which the emission started to fall due +o the increases york 
function go After the activation has been finished, the emissicn 
was measured within a wide range of temperatures after increasing 
4t and decreasing until a stable and reproducible emission current 
was obtained. All analyzed substances had a minimum of the work 
function, corresponding to that of a simple model of an n-type Sé- 
miconductor. The thermoelectric properties of barium hafnates ana 
rhenates as obtained in the experiment are given in tabulated fc “He 
The results obtained show that as compared with those of tungstena~ 
tes and even tantelates of barium, the rhenates, and in particuloer 
hafnates of barium have somewhat better emission properties. It is 
stated in conclusion, however, that until the above substances con 
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further inves- 
for use in thermal emission cathodes, 
tf ab iepar prs their evaporating and thermal Btabll oy Ur ee eet: 
have to be carried out. There are 1 table, 2 figures 
bloc reference. 
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: AUTHORS : Bondarenko, B. V. and Yermakov, 5S. V- 
' PITLE: | Thermionic properties of carbides of metals belonging 


to groups IV and Vv 


“PERIODICAL: Radiotekhnika i elektronika, v- 7, no. 12, 1962, 
2099-2101 


TEXT: Measurements of thermionic emission of some metal carbides 
are reported. Experimental diodes had cathodes of W tape with a 
thin film of investigated carbide on one side and a thermocouple 

on the other side, and fa anodes. The effective work function was ol 
‘determined from measured values of temperature and emission cur- 
rent density. A linear dependence of work function on temperature 
was found in the temperature range investigated. The following va-~ 


‘lues of the work function n= %ot a eV are tabulated: TiC: 
5.46 + 2.1074 2 (1300 - 1750°K) and 3.6 + 1.1074 @ (1750 - 2200°K), 
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ard: 3.24 + 2.1077 T, HEC: 3.42 + 41.75.1074 1, VCs 3.85, practically 
invariable in the range of 1300 - 2100°K, NbC: 4.1 - 2.5.107* 7, 


Tad: 3.98 - 1.5.107* 7, Work function values at 300°K, 1400°K and 
50000K are also tabulated, as well as the carrier concentration at X 
2000°K. The sign of the temperature coefficient of the work func- 

tion depends on the character of doping centers; donor in metal 

carbides of IV group and acceptor in V group» ar and Nb carbides 

are the most promising for use in thermionic cathodes. Current den- 

sity of 3.6 A/cm“ was obtained for NbC at 2000°K. There are 3 fi- 
. gures and 2 tables. 
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i @IPLe: _ @hermionic emission.af silicides of metals belonging 
to transitional groups of the periodic system of elem-— 

ents ‘ 


‘ 


 pBRIODICAL: Radiotekhnika 4 elektronika, v. 7, no. 12; 1962, 
ek, 2102-2104 


- EXT; Measurements of thermionic emission of disilicides of 8 me- 
- tals are reported and discussed. Silicides were placed on a W-tape, — 
“occupying a predetermined section, and a thermocouple was welded to 
the other side of the tape. The value of effective work function 
- was determined from measurements of temperature and current density. 


_} @he following values of Pg = Pot df» in eV are tabulated: ReSt,: 
| 14.02 = 2467.107F (4200 - 1900°K), WSi2 4.04 - 4467.107* & (1200 - 
| .4800°K), TaSigs 4.42 - 38.1077 T (1400 - 1900°K),. MoSi,: 4.02 - 
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: e 34 = 5225.10” T (1300 
5,10.107* f (1100'= 1800 K), NbSin? 4.34. as ie 
- K), ZeSit 3-95 - 5.10.107" T (1200 ~ 1990 K), ‘ a 
@ (1100 2 1600°K), CrSi + 3-49 - 5-8-1077 (1200 - Lee ; ae | 
. Hy io. . ° = 
9.35 + 6.33.107* B (1100 - 1400°K), CrSiz: 3.78 


) fs 
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eee silicides have displayed a fairly strong ac ‘vation at 
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' ‘temperatures is suggested as an explanation of. the observed va 
:  ¢4onsa of activity. There are 2 figures. 
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. AUTHOR: Yermakey, 5:.¥- 

TITLE: Ther mionic emission of thulium hexabor 
| ° 180-1 1 

SOURCE: Radiotekhnika i elektronika, v. 9» n0- 1, 1964, 
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